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Abstract 



PROBLEM TO BE SOLVED: To obtain the subject new compound consisting of a specific metallocene compound 
containing a cyclopentadienyl group and a fluorenyl group, capable of giving syndiotactic polymers and useful as a 
catalyst for the polymerization of &alpha -olefins or dienes, etc. 

SOLUTION: This is a new metallocene compound expressed by formula I [R<1> and R<2> are each H ? an alkyl or 
an aryl; R<3> is an alkyl or a siliconcontaining alkyl; R<4> to R<8> are each H, an alkyl, an aryl or a silicon- 
containing alkyl; M is a metal of the group 4 of the Periodic Table; Y is a divalent carbon or silicon; X is a halogen, 
an alkyl or an anionic ligand; (m) is an integer of 1-3]. The compound has a Cs-symmetric structure capable of 
synthesizing syndiotactic &alpha -olefin polymers and is useful as a catalyst for the polymerization of olefins and 
dienes, etc. The compound is obtained by reacting a cyclopentadiene of formula II with a fluorene derivative of 
formula III (L is an alkali metal) and subsequently reacting the reaction product with a halide, etc., of a metal of the 
group 4 of the Periodic Table. 
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b ) y- v /l =J Xr7 A y-^y 7 O y i Y . is* +A is [) F > 

(2. 3, 4, 5-rb7.Xf;l>7n^>^yXX 
/F ) ( 2 , 7 - f-/F7 vl ^ F X/F ) y-'vl =7X^2^ y' 
?uy A F\ v'\X^;Fy 'J F > (2, 3. 4. 5-rh 

7. X y ^ > 9 y XX/F ) ( 2 7 - V 7"U 
f;F7;F:i-Fx;F) is A<3 —7 9 O 7 Y F, y'>< f- 
/Fy 'J F > ( 2 , 3 , 4 . 5 - f" F y * f-/F > y 7 

^ y : XX;F ) ( 2 , 7-y-tert- 7"^ ./F 7/F^ F 
x;F) y/lox^A>' ?n7-f F\ y.><f/l y 'J F> 
( 2 . 3 , 4 , 5-f h *?*+A is 9 w<y?isX.— 
A) (2, 7 - y ; y ^ O >A 7 /Ft}- U x./F ) >fl a 
x^Ay^o >M F . i/*+tl-> U F > ( 2 , 3 , 4 , 
5-fh7^f./i y;o^>j7yXXyF) (2, 7 - i> ' 
7 x x;l ? AX F X/F ) y'/Fr? X^72, -J 9 ay A Y , y 
*'1-As 'J F > ( 2 , 3. 4, 5-rf7.)<-flty;n 
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> ; x - Jl ) C 2 . l-'J (h*J.X ^tl>> Li )l ) 7 

\s>'(3, A—it^^tlis'fU^Vji;-^—)^) (2, 
3, 6. 7-r f 7^f^7/^U-;t ) >%OZ^7A 
-Jfuy-IY. "JA^)l^ [)V> ( 2, 3, 4. 5-f* 
b7.^^yli/^u^>^^xr:/l ) (2, 
- 3 . 6 (> ^./l LM ) yjij-U-H^ 
=? x^^o^ K^«iy7x^>'J U> (3, 

4- y.Xf;^;D^y^yXZ/lO 7 71^ X'L iM- 
^x^Ay/^o?^ K >'7 x-zUv-'J b >' ( 3. 4- 
>' : ^^/l>^D^> :^>'X— ;l ) (2, 
Zl;fIyX/W y-'/l/=7X Wy^D^^ h\ y7i»lly 
•J 1- > (3, 4 - f-y P > ^ n ^ > - ^ > ; x x/i ) 

( 2 . 7 - fy V m hVL 7 >l jr V - >U ) >-y U a x ^ A 
V9v?4Y. >7x- jl-i/VVV ( 3 . 4-v^^vl- 
>^a^> '^>- r x-.;l ) (2. 7~y-tert-/f 

/I >- 'J U > ( 3 . 4 - ^./U y 7 u^y? yxz/t^ ) 
( 2 . 7 - > V ? > vt' 771 V x yu ) v )l r? - *7 
A^;?n^>n<\ >^x— /i-^L/ixy < 3, 

;lv?D^>^yXZ;K (2, 7-y7x^l7/W 
Ux;i) y7l a-7Ay ?n7^\ ^'7 x— yl y 0 V 

> ( 3 . 4 — is* ^)Vi/9w<.y ' 9 v'XX )l ) 12.7 
-£y ( I-U^^/l v iJ/^) 7./M-]yx/u0 'Jfi^^yi, 

> 7 a ^ h\ y7x xyw>- >j u y ( 3 . 4 - V* ^fl 

> ?d>^> ^xxyi, ) (2, 3, 6, 7-fhyA^ 

;l 'J U > ( 3 , 4 - 'J A f-fi y 9 > ^ yii/t^ ) 
[2. 7-^^/1^-3. 6 - : Jb USi-ili'tJH') 7 
U:tU-A ] yVlOz^y^n?^ y7x-.^y 
\) U > ( 2 . 3 . 4, 5-f N -f-yU ? o^y ^ y : 
xx/i ) 7/t ;tl^xyl'SMox^ASy7 nfM h\ isy 
x^/lyUl^v- (2, 3, 4. 5~~^hyA^j-fVy ?u 
^y9'Jx.'}V) (2, 7->'-^^y|, 7/U^Ux;^) y : 
/inx^Ay^u^ h\ y7i^y'Ji/>' (2, 
3, 4. 5-^h7^^l'^7o^>^yxx/l) 
( 2 , 7-y^fV 7'0 tVL 7 A ^ U — )l ) isil- a x ^ A 
>7o^7-fh\ y7x-;Vy!J U> ( 2 , 3. 4, 5 - 
-r h y X ^/l- v ^ o^> ^ yii/^ ) ( 2 . 7 - t 
e r t -y'-f.H y.)l^l>~ fl) yAax7/,y?D7-{ 
y7.x-^y 'JU > ( 2 , 3. 4, 5-f h7^f 
;L y;n^y?yXZ/H (2, 7-yy?n^y/V 
y7l/3-7Ay : ?n7^ y ; 7xX;l,- 
y'JU-y (2, 3, 4, 5-fh^f/^^n^>7 
yXX/L-) ( 2 . 7 - >' : 7x.x Jiy;l^U^A ) y/^ 
x^y,>-^n^^ h\ y^fyk>'JI/>' (2. 3, 4, 

5- f h7^H'y?n^>^yxz/i) [2, 7 - > 
( h'J Xf/l'y'J/L') 7/^^X/UO y/lO-7Ay? 

07^F, v 7 x —tl >■ 'J U- > ( 3 , 4 - ^yt-> ^ 
o^> : ^v r xx;l) (2, 3. 6, 7-f h5^f/l-7 



;^l,x./L ) y.;Lax^i,y^D7^ y7iXiM 
f-b>(2, 3, 4, 5-fb7^f^y-;D^y 
Xi./H C2. 7->'^^-3, 6-v : (> 'J^-^'J 
yi^ U'U) y)i^U-A r ) >A o -^AS^o^-f 
//^f^ii. ifcti, >'.^^-/U^^l.'> ( 3, 4->^ 
^ > ^ >-X ^ /L ) 7 iVJ{ l^'X/t- y/LOX7A 

^ f-;U'<7)J: o C7 D7-i f-/l-t-3S3ft Lfeiie^ 
^DtWt^ft, ifcU. v'^^-^f-^> (3,4- 
^ o^<>' ^ yx^/l- ) 7 yl U —iVViV 3 ^ 
7Ab'7, ( V) Af)Vi^y.y < y) <7)£oiz9uy4 V 
5: h \) A ^fl ^y,y 4 > I /c±!£.x fu^sitS 
ft , * 3t (i >V ^-/^ ^ V > ( 3 , 4 - y :A > 9 d 
^>^v : xx;!, ) 7yl.^-UxyL -> ; yl o~7A 

(7)^0^9X3=7 4 H^„x h*>'fc^JftLfc±fB.x*n-fe 
>ft^t*i. iTtti. Wf/Wfuy (3, 4->^^ 
yi. :/>7 d^<>'^ >-xxyi ) 7yU^lxxyi, ^ n xt>a^ 
9vyA K • THF<7)J; F^12fSL ^±IB.X> 

^Wl:^<7)i;-yLr7XT>A^^^x^^^^{±y^ 
[0019] J^WMzioV^X . ±MA9u*zy 

is 2 -2 o ^« -^-u 7 -r >\ ^t#fi t < immri 

— 1 0^fl-^l/7O'tA5, Mj*g^(c<i. X^l.- 

y\ 7'Dt^ y, 1 -7'-r>\ 3-^f^/i - 1 - 7r 
y 1 -^>-t->\ 4 -;A-1-}l- 1 -^y -r >\ 1 

5. />i#)i^>\ a^ji yjTyfi^y . "rhyy 
9 a H x > . A *>Vt h7y?QH x-fe > '^<DKtK* 
7 ^ >\ ^ V ^iiT U !l< h 'J ^ f*;l->' 7 >' , t'—;L- h 

Li a 7 > m?yy a m^^-u 7 ^ ymwmfbti 

So >'x> > LT{i7\^^x>\ 1, 4-^> :^^X 
y\ 1. 5- / v^r^>'x>\ 1. 4-^^-^>'X>\ 

Lv^ zixr 0 cr>XV<y j y&Xlf^x.ylim&X:' 

[0020] . jbie> ^ o-t > fi:^ft^ 

TtiTlfi^ l. 4 .1 
[002 1] 
Ut5) 

R 9 

\ 

Al -O- 



[0022] 



Al -O- 



rt 9 



-Al 



[4] 



R 9 
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*SIHFF 1 0 - 1 0 1 6 S 9 



R 9 

^-Al-O-^ 



m.] - 6orrn ^>i\ 6 -i8»7!J-A'. AfzltA-ifS 
X'h *) . vli 2-5 0 . if 4 L<lil0-35 CMMX' 
$> Z> , ) X'k 3 it -2. ft t=rW/ffl i > &it& . 
[ 0 0 2 3 ] ±Je3t f 4 .1 *j <fctX C 5 J f TH- 
5 y * >f > C) \ Mil A 7 n-b > ft^Wcttir & ffifflffj-^t 
I. f W Til 5 9 ^ X 7 o -b > > t T 1 - 1 0 0 0 0 
*/l IBtUS**)// ±IZT>1 * 

f*ff|-f L . K*38 1 - 2 0<7>*«87VI" 5 -»7ivfL 
•&^ar fjfffl^ & nrfig-C'*> 0 . ZWMHtTH S y 
ttll«m*£t'&#&tt^»6it&. J: 3 
^17/1 5-''/AfLg-ft.> lyUi. F D.A^-HTH 5 
Z'";/,. |^ IJ.I-I-/ITH «.=.>? A .. |- 'J TDtlTyl S 
;-7y, , 1- 'J -f y 7*0 b'/L T H 5 —92, . I- \) - n -7" 
-J-H Til .■= - r';;, . 1- g -f y 7 -f-./l. Til- S. x>72. , F U 

- s <• - 7"-J-H 7* /l,- $ ~>7A : > ? y f-;l.-T'L-5 — 9A 

;o'j i-. i-"xwa-5^w;DU!<, >7*nbvi- 

7*11. S F. >" -f yrot'fL TH 5 - i^A? 

n 'J l ; ' . > - ii - 7 Til 5 — 92.7 n ij F . >M V 
7"f-/l 7*/i 5 ~-~^ls9 a i./ F , V- s e c - V'-Ht 7/1 
?. Oi.?D'l F 3-y/tpff £ it h , 
Coo 2 1 J 4»%'flfc:*iivt N ±l£.X^n-b>-fb^!|%)ar 
m^X-tl 7 OVttSt&^i. 0ffflSit-&i&**n-fe 

> ft grtt *• *i -1' * > ft. ft^J L . 33g*r*fT 
>tt«r4y&«-*. < *>ttffc£ttfc^T'W5 — 9-ML£- 

^ >•-•:. i 4 > it. ft-^iu > l t « . mmn tlx. 
}- > ) y x. — >i /] n y i,f 1-7 ^ x. ( ^ > 7 7 /i- jrxi 

Vv.'iil i .f.'L — I- . ?£D-t-' , 7Arl-;7^7, (-X>" 
y v /l -f o •? v ; - /L ) .i^ — h , N , N - >' y +^7y 
^^.'V.'.-f- 1- -y.-K- x e<> y y;k7j-n7 j:— a ) 
)-. I- 'J ii v ^/L r> t^OA-T-i-fj^y 

7 /L a 7 x ) — b . I- [I X.+!lT> t - O A 
•r I' v X « 7 x — U ) ;KU — F . h ') - n - 7 -;-7l. T 

> ^ '•/J,-/- 1- •"•> ( 7 i ) L. — h mo/j n 

•-> ;■ . < ? y .-K 7 > . 7* > q£ .-^7ix -1f f7 > ^-//^(f 

7;;iL. >i;:{i . ^vwt i - 5 o i 9 5 oWi^i7m r- 

5 0 2 0 3 t. "■!>;Wi1tlzm7FZtlXV>&. Zixh 

L < J 1 (.) .1-1 0 -t H ftTCfc S , 4 ti , &m.TH S. - 
O is (t ft^i L -T (• i . « ± L < (±^Sc 1 - 2 0 w WXk 

TH z-oj^t&w/rtimzii. m?j£, b^^-niT 

il 5 - r'u. . h 'I T;L $ —^2. . h \) 7nt;l T 
;L 5 ^2. . I- <) i V T □ b/l-TVl = - ^2, . I- 'J - n 

- y'-yn rn .5 . )- 'J •{ y 7"^^ T/u 5 -''/a. 
h '.J - 11 - ~7 -1-il T/l 5 -r)A , i--y ^/i. Til 5 — ^2, 



7 o |J K , > : x.-1->l Til 5 — *7 2. y a U K , v- 7"a t°yl^ 
T;U =^.T7i,7o(J F. V-i y 7'D tA-TA- 5 — 92*7 
d 'J F . n -7"^-./l. T./I/-5 -92*7 a 'J F . vM V 
7>71T./I- S -17 a 7 a 'J F, v'— sec- 7"f/l7/l. 
5 - -72. 7 a 'J F #// ; #(f i'vfL |» , ttc. i it 
T/l 5 -9 2. ft 9 D-b > ft^^-t 4 ffifflfiJ 

LT «*«Tit- 5 -^rb^y'y y n-b y 
>; LT SF* L < *i 1 - 1 0 0 0 0 ^ H-feXh 4 , 
[002 5] >'C . tt-^Wil^^)f SSEfi^ffi 

0 , m&i&mam- 100—20 ot. s * t<ti- 

2 0-1 0 0*CTJ>S. fi^ff^t L-CiiWCSHRtiir 

< . M£ L < 5 0 K g, c mi -c* 4 , 

[0026] 

[0027] *^(CfcV»T^ft7i-7htf^ ( P 

D I ) te£V#>J-?-<7>±ttitBM& ( 1- r r r ) (iOT 

<7)?rmxWx.ltz, 

[ 0 0 2 S ] ^ft^ffitSS (PDD : P D I =Mw 
/ M n ; tr il l 5 •;/ 3 > 7 □ ? F 7" 7 7 -f IZ X -> X 
JST^^i (Mn) tjit^MT^)*^* (Mw) 4r 

[0029 ] SIte^M : »7^ — y-Xl 5 0 C Vp 1 u 
s . ii 7 2, : Shodex G P C A D - S 0 M / S ( 
Plfr : 2 X 1 0 7 ) . : F U 7onO -b>\ ^ 

7A?flf : 1 3 5"C. iffl^EfiSS : 1 • 0 in 1 /'rn i n . 
tittfMrX : 0. 2 w t ,/ v o 1 % , 4 V is x 7 7 - 
4:0. 200ml. «*iBSS : ^HSMfhtJ itfb*^, 3 
y — 7 . > 771- : Li X if- > X 7 / 7 — F 

»t°'J -y-g>:fe»SB'lfi ( r 1- r r ) : y.T£0^ft-C-ifJM- 
L?t, 13 C/NMR.y<7 h/K;J;|.--K'J-'- (PJMy^- 

ivmzmrs^wm&ZK-t^v? •/ HTj-^sutM 

I: JEOL JNM-EX27 0 . MM. ■ V 0 7 an 

^y*v/mmfc<Y*£>m&m. mtmm -.125 

"C. ffimmg. : 1 OOrng /'ra 1 

lasw 1 

C >-y f /iy^v y ( 3 . 4 - x'y i- 7 o^y y ^ : 

X.—H) 7 il -4 V —il VlV 3 — 7 2s V 7 O 7 FO^ 

WT 

( 1 ) 3 , 4 . 6 . 6 —t I- 7y *il'7il'< > 
?k'&TX' 1 , 2 - S/'y T-il >-7 / .7 >'x > (5.7 
2g, 6 1 mm o 1 ) OTH F ( 1 0 0 in 1 ) ?SiRtcy 
f-;l-- U ^*7)VJ±0yJx.*i\, ■X.—TiVWSL (44ml, 6 
4m mo 1 ) £S«#HmTT1i1iT L . 2$>lzm&X'& 

mmmw i tz , mmis.-m>^ s> mm z mur x-ms l t z 

W&m£ A <> 7 > X'ffii l . LXUk&fMfc*: 

mc« *biz. *.<%TX'z<rmmmmvt:THF < 1 

5 0 in 1 ) mmiZ2 3 m 1 c7)T-b F >' Sr?SM L/:TH F 

(4 0m i ) mm$:mm%m&TX'mT l . 5D#Rgmf^ 
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3. S 1 ^W(irOT(c^r, 
[ 0 0 3 0 ] 1 H - N M R ( 9 0 M H z , C D C 1 , , 
TMSi$) 5:6. 18(s, 2H) , 2. 09 
( s , 6 H ) . 1 . 9 9 ( s . 6 H ) 

(2) 9->^^/K3. 4-zsX*!Vis7wO$is 
x- Jl ) ^^-;l -^/l^U> 

^TT7./l.tW > ( 4 . 7 2g, 2 S . 4 min o 1 ) 
OTHF ( 1 0 0m 1 ) fgffilrZX?-!), 'J^-^A^yx^- 
/l- x— (20. 5mK.2S. 4 mm 1 ) £S 

a^siTTwru $ ^ t s*sr 6 maxm ttz . - 

7 Stt: U > > ? -fe<7.)R-JE3l £4*>JiC 3,4,6.6 
-f h 7 ^ ^/t* "7/K>- ( 3 . Sis, 28. 4 m m o 
1 ) ^)THF (4 0 m 1 ) S&&S*#H^TT*T 
L . S«72 0iSIB^#U ^Wsfl:r> ^x^A7jci§ 
ift' (4 0 m 1 ) £Jn;cfc* ^f«L3t*fec?)*«ta&Kfij 

JE*FCI$* Lt.* U y i^<^Htt£:ft*: , d <^BF* & ? 
udtJv/L a,/-* ? y — /l '//»£BiSiFa L "C 4 . 50g <?m 

a****** , !>mm * ut , 

[00 3 1 ] 1 H - N M R (90MHz, C D C 1 3 . 
TMSlf ) 6 s ; 7. 72 (d. 2H) , 7. 35 (d 
cl . 2 H ) , 7 . 2 1 (dd, 2H) , 7 . 1 7 ( d . 
2H).5.86<s.lH),4.08(s.l 
H) , 3. 07 (s, 2H) . 2. ^0 <s. 3H) , 
1 . 8 9 ( s , 3 H ) . 1 . 6 2 { s . 6 H ) 

(3) v'^/l.'^i/>- < 3 . 4-y^f/l;/^Q^y 

*Ki£T"C 9 - i/:A (3.4- > ; . A -HP > 9 n ^ > ^ 
S/X-/1 ) X ^./l - yil 'jV y ( 2. 4 1g. 8m mo 
1 ) c?)THF (8 0m 1 ) iMsK^/l-U ^AcOv'X 
-7-y^X— -r^igflS (11.7 in 1 , 1 6 . 4m mo 1 ) 

^, #>>T\ »5S^TT^^Rl6*ilI£- 7 8tC 

J^ai L > tl a-iyi^ h => 9 H 2THF fgft; 
( 3 . 0 2g, 8 mm o i ) <?TT H F (1 0 0 m 1 ) M 

i tz, z <7Mmmmfr t> mm * «et"c»* utu >>- 

*>&1?ISft L 0 . 7 3s U > >?fctf>ISAS:#fc , ft 

[0032] 1 N M R (90MHz, CDC1 3 . TM 
Smm ) a : 8 . 17 (d, 2H) , 7. 80 (d, 2 
H ) . 7 . 53 (dd, 2 II ) . 7 . 24 (dd, 2 
H ) . 5 . 3 9 ( s , 2 H ) . 2 . 3 3 ( s , 6 H ) , 
1 . 9 1 < s . 6 H ) 



7C3R*W : ftSliC : 59. 98, H:4. 82. M 
ffiC : 60. 36, H : 4 . 9 2 

mam 2 

L7°nb°U >^l^) +5HzmmWmLfz2 U -y WW 
h — 71Z . 1 'J h b /IX. > S: f±ii 

2 4mmo 1 f-Jl T)V $ J ^*t>' (M X /~T9 X / 
(«)») SrttS^o 2 0t;t3Kg/cm2 -G(C 
7Dt 9 l, yJ (±^^:8. «Mf?J 1 X^^ixtz^- > >' 
feCOBlHsS. 6ms (0. 0 1 2mmo 1 ) <7)Y}VX.V 
iffiJTo bTU > JEA L . 5eE. 2 OX'T 1 titlSS& I 

?y-c&t#Ltz&, s^T8 0"c, e^fsmmttz, n 

htitzX 0 V— (i 1 2 g 0 . M w = 7 3 0 0 0 . P 
DI=2. 3. rrrr = 0. 4 5tfc^:, 
[0 03 3] HSSM3 

x— Jl ■ ) xKU— b$: 0 . 0 1 2mmo I fc b 'Jxf/^T 
;P5-^ASr8mmo 1 Srffll ^ti^H±HifcM2 t H« 
iz I TTot'l/ > ^fi^ $: *t ?t . # h tttz # U V- {± 
lOgt* 1 '), Mw=82200. PDI=2. 0, r 
r r r = 0. 4 4"C*o3t e 
[0034] 

f ^7 x -/l y II > ( 3 , 4 - ^ u^O'^ 

v : X— /t ) 7;L^l-'— /i. vVl- =? — »)A^D7 -f K^>^ 

(1 ) 9-?ony7x^'J^-7Wl/ > 
^JflTt^/l'^l^y ( 9 . 97g. 6 0 mm o 1 ) 
xf./LX^f./l (15 0ml) m-mzn-y^fl O^ 
I+CO^^-^yMffl ( 3 Sin 1 % 6 2. 7mm o 1 ) £M 

mmmmrFx-ffiTi-. $ ^zm^TAmsmwLtz, <i 

L . 'MM&eMfc&ntz* vl^[l(*^> ; x^^x-r.yi 
(1 00ml ) (CigUL, y70Qy7x-/^5>* 
(22. 8s. 9 0 m m o 1 ) <?.)X— t7^ (100 in 

i ) <ommizm&Tx?ffiTi. -4KJ»WLfe. -t^.) 

iF3S L . rigrSlL-, ^*PLT l S. l s^ll 

[ 0 0 3 5 ] 1 H - N M R ( 9 0 M H z , C D C 1 3 , 
TM SSf ) # : 7 . 7 4 ( d , 2 H ) , 7 . 3 1 

( s , 1 0 H ) , 7 . 4 2-7. 13 (in, 6H) , 
4. 5 5 ( s . 1 H > . 

(2) 9 x-/L (3, 4-^^Vl> '^a^>^ 

v : x - /10 >- 'J )V -7iV* \s y 
ISTT 9 — ^ n o y ■ 7 x ^;t-> y ;i— 771. ^ u >' 

( 5 . 7 5s. 15m m o 1 ) <7)T H F (100ml ) 
TUmzl , 2 ~ >7 f /l'y ; n^>^ yxx;i 'J f O A 

(1.6 5 in 1.16. 5rnrno 1 ) SrSSSfH^TT" 

i\wl. -&&Mfti-fz« mnmtr y * ^mm 
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(40mi ) mLttmmzmjur??*^ 

IX 3 . 9 0 stf>*|fe<7.)f&&£#fc, -^IffiESrWTt* 

[0036] 1 H-NMR (90MHz, CDC1 3 , 
TMS30S) 5 ; 7. 59 (d, 2H) , 7. 14 

( s , 1 0 H ) , 7 . 3 0-7. 11 ( m. 6 H ) . 
6. 12 (s, 2H) . 4. 54 (s, 1H) , 3. 9 
0(br, 1 H ) . 1 . 6 1 ( s . 6 H ) 

< 3 ) y7x ~)V\s 'J V >' ( 3 , 4 - f;l.y; o^. 

7k<£TT" 9-y'7x -A- ( 3 , 4 - f-A > ? n^y 
isV)V-?)VitW (2. 8 6 g . 6. 5 
mmo 1 ) OTHF (8 0m 1 ) ^'M(C.X^-;HJf-^A 
<7)>X-7-/l. X — ^rJlMffli. ( 1 3 m 1 . 13. 3 mm o 

i ) immwm^Tx-mri . 6B#f§fti 

'CfciHrai Lfc -^^vf h 7 9 n 7 -f K 2 T H F$| 
AM 2 . 4 5 g . 6 . 5 mm o 1 ) <7.)T H F (120m 

1 ) mmztax.. -7 svxsmf^mwi . mMx°-& 
mm , z vzammm* ^m^mmrxn^ i * 

:A 9 >■ ^^> *^StSb h hL 0. 5 7 g^V-y^'-fe 
[00 37] 1 H-NMR (90MHz. CDC 1 s . 



TMSl'i ) a ; S, 14(d, 2H).7.6S- 
7. 24 (m, 14H), 6. 82 (dd. 2H), 
5. 57 (s, 2H) , 2. 14 (s, 6H) 

r. tu t* u HSfeffl 2 .h miStc . -hfrtcS3RH 

it Lfc 2 'J -v h>V<r>$— h 9 V—y'lZ „ 1 U •■/ h A £7)|g 

m h ax >• ftii^ . & t Jtrn t- v >-m& i tzmz . 
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